eitecHn the European Search 
Report of EP&l 4<1QD&>.£ 

Your ^-^nt^ AVEXT SPECIFICATION 




1,088,984 



NO DRAWINGS 

Inventors: JAMES ERIC McINTYRE and 
MICHAEL MUNDIE ROBERTSON 

.Date of filing Complete Specification (undtr Section 3 (3) of the Patents Act 
1949): May 15, 1964. 



Application Date: June 5, 1963. 

Two Applications Dated: Oct. 31, 1963, 

Two Applications Dated: Jan. 10, 1964. 

Complete Specification Published: Oct. 25, 1967. 

^ r mwn Covvrlsht 1967. 



No. 22323/63. 

Nos. 43055/63, 43056/63. 

Nos. 1230/64, 1231/64. 



Indea 



bit. < 



ERRATA 

SPECIFICATIO^No, 1,088,984 

£ J * ne 25 > f<" "acetic" read "acidic" 
5S $ r"'3 "*»>*" rod "fabric" 

& ft ^ ^ /or "1^"^ "1,4" 
Page ,11, hue 22, «cry*aIIioi$ W 

Page 13, line 84, /or «usd» read <Wd» 
The Patent Office 
27 th November 1967 



me following corrections were allowed under Section 7« on 9th April lQ* 1 ?. 
Page llns ISO, /or "1?;°C. " reo<* "l. c O c r 



n 



THE PATFNT C~FICT, 



ERRATA 



SPECIFICATION No. 1,088,984 
Amendment No. 2 



30 Page 2, line 24, for "polyoxylalkylene" read 

"polyoxyalkylene" 
Page 2, line 36, for "(Serial No. 979565)" 

r*af "(Serial No. 1092435)" 
Page 4, line 86, for "be" r<?<K* "by" 
*5 Page 6, line 116, for "1.7 x 10~ s " r«wf "1.7 

i x 10 s " 

Page 8, line 25, for "plasicisor" read "plas- 
ticiser" 

Page 13, line 12, for "sufficient" read "in- 
sufficient" 

Page 15, Agent's signature, for "B. D P. 
WATTERS" read «B. D. P. WETTERS" 
■ The Patent Office 

* 25th March 1968 




PATENT SPECIFICATION 

NO DRAWINGS 

Inventors: JAMES ERIC McINTYRE and 
MICHAEL MUNDIE ROBERTSON 



1,088,984 



Date of filing Complete Specification (under Section 3 (3) of the Patents Act 

1949): May /5, 1964. 
Application Date: June 5, 1963, No. 22323/63. 

Two Applications Dated: Oct 31 1 1963. Nos. 43055/63, 43056/63. 

Two Applications Dated: Jan. 10, 1964. Nos. 1230/64, 1231/64. 

Complete Specification Published: Oct. 25, 1967. 
© Crown Copyright 1967. 



Index at acceptance :— Dl P(3E, 3P2, 3FJ, A6, A12, A18, AX, B2B1, B4D, B6B, C2A5, 

C2A12A7rC2AT2A8rC2AI2A9rC2A12A10rC2A12BirC2A12B3rC2C2r 
C2C3, C2C4, C2C5, C2C9, C2C16, C2C17, C2C18, C2CX); C3 R(3C11, 
3C12, 3C13, 3C16, 3D1, 3D2A, 3D2B, 3D2C, 3D3, 3D6, 3D13, 3D18, 
3D19, 3T2) ; Dl B(2L3, 2L5D) 



Int. 01.:— D 06 m 



COMPLETE SPECIFICATION 



Modifying Treatment of Shaped Articles derived from 

Polyesters 



10 



15 



20 



25 



30 



35 



We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I., a British Company, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement : — 

The present invention relates to a surface- 
modifying treatment of shaped articles as 
hereinafter defined made from synthetic linear 
crystallisable polyesters. 

Surface treatment of shaped articles made 
from essentially linear crystallisable polyesters 
with agents for modifying the properties of the 
articles, particularly antistatic agents, is well 
known. There are in general two ways in which 
such treatment has been carried out: either 
the agent is permanently attached to the sur- 
face by newly-formed covalent bonds, 
as in the case of radical grafting, 
certain isocyanate treatments, or the base 
or acid-catalysed treatments such as 
those described in our co-pending United 
Kingdom Patent Application Nos. 48930/62 
(Serial No. 1068832) and 14589/63 (Serial 
No. 1072484), or the agent is loosely held by 
polar or surface tension forces or other rela- 
tively low energy forces. Polyesters, because 
of their relatively non-polar nature, do not 
develop very high forces with agents for sur- 
face-treatment in this second way, conse- 
quently it has proved difficult to carry out a 
surface treatment of polyesters to obtain an 
effect which is permanent and very resistant 
towards washing, scouring, dry-cleaning, and 
other processes to which the treated articles 
may be subjected. We have now discovered a_ 



method of modifying the surface of articles 
derived from essentially linear crystallisable 
polyesters which provides a substantially per- 
manent modification, very resistant towards 
washing, scouring, dry-cleaning, and other 
such processes, yet which does not involve the 
formation of new covalent bonds with the 
existing surface of the article. 

The 'shaped articles' hereinafter referred 
to, comprise filaments, fibres and films and 
articles made therefrom including fabrics. 

According to the present invention we pro- 
vide a polyester shaped article as defined made 
from a synthetic essentially linear crystalline 
polyester, which is provided with a surface 
structure containing active groups, said active 
groups being linked by groups containing ester 
or amide linkages to polyester repeat units 
which are identical with those repeat units 
constituting the crystalline segments of the 
internal structure of the shaped article, and 
which are attached to the internal structure of 
the shaped article by co-crystallisation with 
the crystalline polyester segments of the in- 
ternal structure, said active groups being 
selected from at least one of the following: 
acidic groups comprising sulphonic acid, phos- 
phonic acid, carboxylic acid or ionisable salts 
thereof, nitrogenous basic groups or ionisable 
salts thereof, water-solvatable polymeric poly- 
oxyalkylene groups as defined, anti-oxidant 
groups, groups which contain silicon- or 
fluorine-based water-repellent groups, poly- 
meric groups containing a plurality of alco- 
holic hydroxyl radicals and polymeric groups 
containing a plurality of — CO — NH — 
radicals. 

Further according to the present invention. 
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we provide a process for providing a shaped 
article as hereinbefore defined made from a 
synthetic essentially linear crystallisable poly- 
ester with a durable, modified surface com- 
prising subjecting the shaped article to a 
thermal treatment at a temperature above 
90° C and below the melting temperature of 
the shaped article whilst the said shaped article 
is in intimate contact with a water-insoluble 
crystallisable polymeric compound, said poly- 
meric compound being characterised in that 
(A) it has a crystalline melting point above 
100°C, measured by the temperature of dis- 
appearance of birefringence, (B) it contains 



phdialate) which have found some industrial 
application and to which this process may be 
applied include those in which adipate, seba- 
cate, isophthalate, or sulphoisophthalate re- 
place terephthalate; oxydiethylene or poly- 
(oxyethylcne) replace ethylene; p - oxyethoxy- 
benzoate or p - oxybenzoate replace tere- 
phthalate; pcntaerythritol, glycerol, or their 
derivatives are introduced to form chain- 
branching sites; or monoalkyl poly(oxy- 
ethylene) glycol is introduced to limit chain 
length. Poly(l,4 - bismethylene-cyclohcxane 
terephthalate) has also proved successful com- 
mercially. By the phrase 'essentially linear' we 
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with the repeat units forming the crystallisable 
portions of the polyester shaped article, and 
(C) it contains at least one active group linked 
to the crystallisable segments in (B) by groups 
containing ester or amide linkages said active 
groups serving to modify the surface of the 
shaped article, said active group being selected 
from at least one of the following: water- 
solvatable polymeric polyoxylalkylene groups 
as hereinafter defined, acetic groups compris- 
ing sulphonic acid, phosphonic acid, car- 
boxylic acid or ionisable salts thereof, nitro- 
genous basic groups or ionisable salts thereof, 
antioxidant groups, groups which contain sili- 
con- or fluorine-based water-repellent groups, 
polymeric groups containing a plurality of 
alcoholic hydroxyl radicals and polymeric 

groups containing a plurality of — CO — NH 

radicals. 

Our co-pending Application No. 25673/65 
(Serial No. 979565) relates to the denned 
water insoluble crystallisable block or graft 
copolymers. 

It will be appreciated that the shaped article 
may contain other materials besides the poly- 
ester, for example it may be a fabric blend of 
polyester with cotton fibres. 

Essentially linear crystallisable polyesters 
which may be treated according to our inven- 
tion include fibre- and film-forming polyesters 
and copolyesters derived from poly(ediylene 
terephthalate), poly(tetramethylene terephthal- 
ate), poly(l,4 - bismetiiylcnecyclohexane tert- 
phthalate), polyethylene naphthalene - 2,6 - 
dicarboxylate), and polyethylene diphenoxy- 
ethane - 4,4' - dicarboxylate). In die case of 
polyethylene terephthalate) the crystallisable 
repeat unit has the structure 



— CO— 



-CO — O — CH 2 — CH 2 — O — 



and in copolyesters containing ethylene tere- 
phthalate units the crystallisable repeat unit 
is the same provided that the proportion of 
ethylene terephthalate units is high enough. 
Polyesters and copolyesters containing at least 
80 moles % of polyethylene terephthalate) 
have proved especially successful commercially. 
Particular copolymers of polyethylene tere- 



exhibits a minor degree of chain branching in- 
sufficient to render the polyester insoluble in 
solvents which dissolve the unbranched poly- 
mer. 

When we refer to a crystallisable polymeric 
compound containing sufficient repeat units 
identical with those forming the crystallisable 
portions of the polyester being treated to con- 
fer crystallisability on the compound, we mean 
that the compound, whether copolymeric or 
oligomeric in nature, when examined in the 
crystalline form produces an X-ray diffraction 
.pattern which contains reflections which are 
identical with the major reflections produced 
by the polyester in its crystalline form. It will 
be appreciated that the X-ray diffraction pat- 
tern produced by the compound may also con- 
tain additional reflections due to any other 
crystalline components which may be present. 
Thus, for example, where a crystalline poly- 
(oxyethylene) segment is present, reflections 
attributable to this segment are also present in 
the X-ray diffraction pattern of the compound. 
Also where the compound used is oligomeric in 
nature and a mixture of such oligomeric mat- 
erials is employed, lower molecular weight 
oligomers may contribute additional reflections 
to the spectrum or may reinforce certain re- 
flections relative to others; thus for example a 
low molecular weight polyester with end- 
groups which are active groups is effectively a 
mixture of oligomers having active end-groups 
and may contain for example compounds with 
insufficient terephthaloyl units per molecule, in 
addition to those having sufficient tereph- 
thaloyl units per molecule to be of use in this 
invention; the X-ray diffraction pattern of the 
mixture contains reflections due to these lower 
molecular weight compounds in addition to 
those corresponding with the reflections pro- 
vided by the components which are of use in 
the invention. 

In some cases where the polyester segments 
(i.e. successions of repeat units) are short and 
the degree of crystallinity is consequently low, 
the X-ray diffraction pattern may be observed 
only with difficulty. The suitability of the com- 
pound may be determined by the temperature 
at which the crystalline birefringence disappears 
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when the crystalline polymer is observed on a 
hot stage under a polarising microscope. Thus 
for example where the only other crystallisable 
component present is a polyoxycthylene seg- 

5 ment, which has a crystalline melting point 
below 70 °C, if crystalline birefringent material 
is observed to melt above 100°C. this crystal- 
line material must be derived from the poly- 
ester segments. For the copolymer to possess a 

10 high durability on the polyester surface the 
temperature of final loss of birefringence 
should be above 100°C. and preferably above 
150°C. In cases where another crystalline seg- 
ment is present which melts at a high temper- 

ature,_f or_ example— if— a-polyestcr/p©lyamide- 

block copolymer wherein both the polyester 
and the polyamide segments are crystallisable 
is employed, the temperature of final loss of 
birefringence is not by itself a sufficient test 

20 for the presence or absence of polyester crystal- 
linity and it may then be necessary to examine 
the X-ray diffraction spectrum of the crystal- 
line material to decide whether polyester cry- 
stallinity is present which would make the 

25 compound suitable for the treatment of our 
invention. 

The active group present in the crystallis- 
able polymeric compound can be either simple 
or polymeric, and may be present as an end 

30 group in the molecule or may be attached to 
other groups at one or more than one position. 
Of course, more than one active group may be 
present in the molecule of the crystallisable 
compound, and other groups which confer 

35 neither crystallisability nor surface modifica- 
tion may also be present. 

The effect of incorporating an acidic group 
as an active group in the crystallisable poly- 
meric compound is to render the surface of the 

40 shaped article receptive to basic materials 
such as basic polymers and copolymers or 
basic dyestuffs. The effect of incorporating a 
basic group as an active group in the crystal- 
lisable polymeric compound is to render the 

45 surface of the shaped article receptive to acidic 
materials, such as acidic polymers and co- 
polymers or acid dyestufTs. Acidic or basic 
groups may be incorporated in the crystallis- 
able polymeric compound in the form of their 

50 ionisable salts instead of as the un-neutralised 
acid or base. 

The acidic group or salt thereof may be 
derived from a monomeric material; thus for 
example the crystallisable compound may con- 

55 tain acidic end-groups, such as p - sulpho- 
benzoic ester groups, or acidic difunctional 
groups such as 5 - sulphoisophthalic ester 
groups. The acid group or salt thereof may 
be derived from a polymeric material, such as 

60 polyethylene 5 - sulphoisophthalate). The 
crystallisable compound may be a block or 
graft copolymer. 

The nitrogenous basic group or groups may 
be derived from a monomeric material; thus, 

65 for example, the crystallisable compound may 



contain basic end-groups, such as N,N - 
dimethyl hydrazide or dimcthylaminoethyl 
ester end-groups, or basic difunctional groups 
such as N - methyldiethanolamine ester groups. 
The nitrogenous basic group or groups may 70 
be derived from a polymeric material, such 
as polyethylcneimine or a poly(aminotriazole), 
in which case the crystallisable compound may 
be a block or graft copolymer. The nitrogenous 
basic group or groups may contain primary, 75 
secondary, tertiary, or quaternary basic groups. 

The effect of incorporating a water-solvat- 
able polymeric group is to render the surface 
of the shaped article hydrophilic and therefore 
-wetrable— by-^aterr— Sofl^particiilarly-when"~80— 
attached to the shaped articles by oily sub- 
stances is more easily displaced by water or 
aqueous detergents when the surface of the 
shaped article is rendered more hydrophilic, 
and rcdeposition of soil from detergent media 85 
is also reduced. As a result, treated articles are 
washed more easily and more effectively than 
untreated articles. A further effect of incorpor- 
ating a water solvatable group, is to increase 
the ability of adhesives, gums and sizes, in- 90 
eluding textile sizes to adhere to the shaped 
article surface. In the case of filament yarns 
such improvements in size adhesion enable the 
yarn to be used as weaving warps without first 
subjection the yams to a twisting operation. 95 

By a water-solvatable polymeric polyoxy- 
alkylene group we mean a polymeric group 
derived from a polyoxyalkylene glycol having 
an average molecular weight in the range 300 
to 6,000 inclusive. The Viscosity Ratio of the 100 
crystallisable polymeric compound, as meas- 
ured in a 1% by weight solution in ortho- 
chlorophenol at 25°C, preferably lies in the 
range 1.1 to 1.5. 

Suitable polyoxyalkylene groups include 105 
polyoxyethylene, polyoxypropylene, polyoxy- 
trimethylene, polyoxybutylene, and copolymers 
thereof. 

Where the active group serving to modify 
the surface of the shaped article is a polyoxy- no 
ethylene group, polyoxycthylene groups derived 
from polyoxyethylene glycols having an average 
molecular weight of 300 — 6000 are most suit- 
able, and we particularly prefer to use poly- 
oxycthylene groups derived from polyoxy- 115 
ethylene glycols having an average molecular 
weight in the range 1000 to 4000 inclusive. It 
will be appreciated that when we refer to poly- 
oxyethylene groups derived from a particular 
polyoxyethylene glycol, this does not neces- 120 
sarily imply the use of that particular polyoxy- 
ethylene glycol in the preparation of the cry- 
stallisable polymeric compound but means that 
the polyoxyethylene group together with the 
elements of water is equivalent in molecular, 125 
weight to that particular polyoxyethylene gly- 
col; thus for example a polyoxycthylene group 
with a molecular weight of 282 is derived from 
a polyoxyethylene glycol of molecular weight 
300. 130 
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It is a feature of our invention that it is not 
necessary that the crystallisable polymeric 
compound used in the treatment should itself 
be capable of forming shaped articles such as 
5 fibres or films, and indeed we prefer to use a 
crystallisable polymeric compound which is 
not itself capable of forming fibres, although 
crystallisable polymeric compounds which are 
capable of forming shaped articles can be used. 
10 In the particular case where the active group 
is a polyoxyalkylene group, we preferably use 
a crystallisable polymeric compound which is 
denned by a Viscosity Ratio, as measured in a 
l % by weight solution in orthochlorophenol at 
15 25°G^m-tlie-range^vl^o-l^^o-useful-4ibre-- 
and film-forming properties are exhibited by 
the crystallisable polymeric compounds with 
the active groups and having Viscosity Ratios 
in this range. Crystallisable polymeric com- 
20 pounds having Viscosity Ratios above this 
range, although effective, require longer ther- 
mal treatment in contact with the surface of 
the shaped article and are rather more difficult 
to disperse in aqueous media, and more diffi- 
25 cult to handle in solution and in the molten 
state, than crystallisable polymeric compounds 
having Viscosity Ratios within our preferred 
range. 

Where the active group is a polyoxyethylene 
30 group, our crystallisable polymeric compounds 
preferably contain 10—50% by weight of 
ethylene terephthalate repeat units together 
with 90 to 50 % by weight of polyoxyethylene 
terephthalate repeat units derived from a poly- 
35 oxyethylene glycol of average molecular weight 
300— 6000, particularly 1000 to 4000, the 
molar ratio of ethylene terephthalate units to 
polyoxyethylene terephthalate units bein°" be- 
tween 2:1 and 6:1. ° - 
40 It is a particularly useful feature of those 
crystallisable polymeric wherein water-solvat- 
able polymeric groups are present as active 
groups, that they readily form stable disper- 
sions in water, and that such dispersions are 
45 stable without addition of any conventional 
dispersing agent. A suitable and easy method 
of forming such dispersions is to run the cry- 
stallisable polymeric compound in the molten 
form into vigorously agitated water. In the 
50 case where the water-solvatable polymeric 
group is a polyoxyethylene group the temper- 
ature of the water should be carefully con- 
trolled during and after addition of the molten 
55 m"^tTP m ^ com P°^d, in order 
I f fluid dl fP er sions of high solids con- 
A^L^or ? xam Pj e > a water temperature of 
40—60 C is preferred in making dispersions 
from copolymers containing polyoxyethylene 
groups derived from polyoxyethylene glycols 

« Jri ge ?? eCuhT Wei * ht 3540 ^ a molar 
«ratio of ethylene terephthalate units to poly- 
oxyethylene terephthalate units of 5 • 2 
W ;I %P° l y QStcr sha Ped article is provided 
with a surface structure containing water-sol- 
65 vatable polyoxyalkylene groups & al acrive 



groups, it is preferred that the surface structure 
should be sufficient to give a polyoxyalkylene 
concentration within the range from 1.0 X 
10-^ g./cm- to 5.0 X 10- 4 g./cm 2 . of sur- 
face of the shaped article. 70 

A particular embodiment of our invention 
comprises a treatment of shaped articles con- 
taining crystallisable poly(ethylene terephthal- 
ate) with a Viscosity Ratio as measured in a 
1% by weight solution in orthochlorophenol 75 
at 25°C greater than 1.5, with an aqueous 
dispersion of a water insoluble crystallisable 
polymeric compound which is not fibre-form- 
ing and which contains sufficient ethylene tere- 
phthalate-untts— to-^nfer-^ystallisability__on^_80„ 



the compound and also contains an active group 
as specified hereunder serving to modify the 
surface of the shaped article after the treat- 
ment, wherein the said crystallisable non- 
fibre-forming compound is a copolymer con- 85 
taining 10—50-/ be weight of ethylene 
terephthalate repeat units together with 
90 — 50-/ by weight of polyoxyethylene 
terephthalate repeat units which have been 
derived from a polyoxyethylene glycol of 90 
average molecular weight 1,000 — 4,000, the 
molar ratio of ethylene terephthalate units to 
polyoxyethylene terephthalate units being pre- 
ferably between 2 : 1 and 6 : 1 and the Viscosity 
Ratio of the copolymer being between 1.10 95 
and 1.50, and the melting point of the com- 
pound, measured by the temperature of disap- 
pearance of birefringence, being above 100°C 
wherein the treatment is carried out by apply- 
ing an aqueous dispersion of the crystallisable 100 
polymeric compound in the presence of an 
anti-oxidant, followed by subjecting the shaped 
article with the compound to a thermal treat- 
ment at a temperature above 90°C, to attain 
a durable coating of the compound on the 105 
shaped article. 

Anti-oxidant groups which are suitable for 
use as active groups comprise groups derived 
from organic anti-oxidanrs such as sterically 
hindered phenols, aromatic amines, or organic 110 
sulphur compounds. An example of an anti- 
oxidant group which is suitable for use as an 
active group is the dithiodipropionyl group, 
which may conveniently be introduced into the 
crystalline polymeric compound by incorporate 115 
ing a dithiodipropionic acid ester at the ester 
interchange stage of the preparation. 

Silicon and fluorine-based water-repellent 
groups suitable for use as active groups com- 
prise polymeric silicone groups and polymeric 120 
riuorocarbon groups derived from silicone 
polymers or fluorocarbon polymers having an 
average molecular weight of at least 300 

A single crystallisable polymeric compound 
ot definite molecular weight mav be employed, 125 
and we have for convenience referred to such 
single compounds as being oligomeric in 
nature although it will be appreciated that such 
single crystallisable compounds are not true 
oligomers since they contain active groups as 130 
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herein-defined. It is however much more con- 
venient to prepare and use a mixture of cry- 
stallisable polymeric compounds of varying 
molecular weight such as is obtained by con- 

5 densation polymerisation of the precursors of 
the crystallisable repeat units with precursors 
of the active groups, or by degradation of pre- 
formed crystallisable polyester with a pre- 
cursor of an active group. Thus Example 1 

10 shows how a suitable crystallisable polymeric 
compound containing acidic sulphoisophthalate 
active groups may be prepared by condensa- 
tion polymerisation, and Example 3 

shows how a suitable crystallisable— 

15 polymeric compound containing basic 
dimethylhydrazide active groups may be 
prepared by degradation of preformed crystal- 
lisable polyester. We prefer to use a mixture 
of crystallisable polymeric compounds of vary- 

20 ing molecular weight rather than a single cry- 
stallisable polymeric compound of definite 
molecular weight but where we refer to a cry- 
stallisable polymeric compound we mean to 
include within the meaning of the term both 

25 a single compound of definite molecular weight 
and a mixture of crystallisable polymeric com- 
pounds differing in molecular weight but con- 
taining the same component groups. 

The crystallisable polymeric compound may 

30 be a linear polymer or a branched-chain poly- 
mer. In the case where it is a branched-chain 
polymer, branching is obtained by incorporat- 
ing chain-branching sites into groups which are 
derived from copolymcrisable compounds hav- 

35 ing a functionality of three or more. By the 
functionality of a compound we mean the 
number of reactive functional groups per 
molecule. Thus a compound having three re- 
active functional groups per molecule is said 

40 to be trifunctional, or to have a functionality 
of three. Trimethyiolpropane and trimethyl 
trimesate arc examples of trifunctional com- 
pounds suitable for use in the preparation of 
branched crystallisable polymeric compounds 

45 by condensation polymerisation. Polymeric 
copolymerisable compounds having a function- 
ality of three or more may be employed to 
introduce branched chains, and these may also 
contain active groups, as is the case with 

50 glycerol - ethylene oxide or pentaerythritol - 
ethylene oxide condensates which have func- 
tionalities of 3 and 4 respectively. 

The crystallisable polymeric compound may 
be a random copolymer, or it may be a block 

55 copolymer, or it may be a graft copolymer. 
In general, where the active group is itself 
polymeric, the crystallisable polymeric com- 
pound will be a block or graft copolymer, 
and where the active group is not polymeric 

60 the crystallisable polymeric compound will 
usually be a random copolymer, but may 
alternatively be a block or graft copolymer. 
Where the active group is not polymeric and 
appears only as end-groups in the crystallis- 
65 able polymeric compound, as in Example 3, 



the crystallisable polymeric compound is not 
strictly a copolymer at all, but rather a homo- 
polymcr with active end-groups. 

It is of course possible to apply a crystallis- 
able polymeric compound containing more 70 
than one active group, or to apply together or 
consecutively two or more crystallisable poly- 
meric compounds containing different active 
groups. 

The crystallisable polymeric compound or 75 
compounds may be applied to the shaped 
article as molten material, or as a solution in 
a plasticiser for the polyester being treated, or 

..as-a- solution in a solvent- which -does- not 

plasticise the polyester being treated, or as a 80 
suspension or dispersion of the compound or 
compounds in a liquid medium. A particularly 
simple method of applying the compound or 
compounds is from a dispersion in water or an 
aqueous medium, and this is a particularly pre- 85 
ferred method of application. 

It will be appreciated that although it is 
essential for the purpose of this invention that 
the polymeric compound be crystallisable, it is 
not essential that the polymeric compound be 90 
applied to the surface of the shaped article in 
a crystalline form. Thus where the crystallis- 
able polymeric compound is applied in molten 
or dissolved form, it is not crystalline during 
the application. Similarly, although it is essen- 95 
tial for the purpose of this invention that the 
shaped article contain or comprise an essen- 
tially linear crystallisable polyester, it is not 
essential that the crystallisable polymeric com- 
pound be applied to the surface while the 100 
shaped article is in the crystalline form. In 
such cases, of course, it is necessary for cry- 
staUinity to be developed in the crystallisable 
polymeric compound and in the shaped article 
subsequent to the application. 105 

In order to produce a durable surface treat- 
ment it is essential to heat the compound in 
contact with the surface of the shaped article. 
Where a solution or dispersion of the crystallis- 
able polymeric compound is used, the solvent 110 
or continuous phase may be removed by the 
same or by a previous thermal treatment, or 
may be allowed to evaporate before thermal 
treatment. The compound may also be applied 
directly from a continuous phase, for example 115 
by using techniques normally applied for dye- 
ing with disperse dyestuffs. The temperature 
required to produce a durable surface treat- 
ment is above 90° C. and preferably the tem- 
perature should exceed 190°C Obviously, the 120 
temperature should not be so high as to melt 
or damage the shaped article, so temperatures 
above the melting point of the shaped article 
can only be applied for very short times. 

It is useful, particularly when the active 125 
group or groups is affected by atmospheric 
oxygen at the temperature of the thermal 
treatment, to carry out the thermal treatment 
with an anti-oxidant present. This antioxi- 
dant may be present as an active group in a 130 



6 



1,088,984 



crystallisable polymeric compound, as already 
described. It may alternatively be present as 
a separate compound dissolved or dispersed in 
the treating composition. 
5 The presence of the anti-oxidant is particu- 
larly important where polyoxyalkylene groups 
are present as active groups. Many classes of 
compounds have been disclosed as antioxi- 
dants suitable for stabilising polyethers, and 

10 these are generally effective for stabilising 
polyoxyalkylene active groups during the sur- 
face treatment. In considering those most suit- 
able in the present application it is necessary to 
satisfy the cr i teria that t he a nti-oxi dant s hould 

15 be stable and effective at the temperatures 
employed in the thermal treatment and that it 
should produce no undesirable colour or odour. 
For example^ Santonox R (Regd. Trade Mark, 
Monsanto) or Irganox 858 (Regd. Trade 

20 Mark, Geigy) are preferred to pyrogallol or 
zinc dicthyldithiocarbamate since they produce 
no discolouration. A combination of two or 
more anti-oxidants may give better results 
than either anti-oxidant alone. Thus, for ex- 

25 ample., a mixture of zinc dinonylditliiocarbam- 
ate with 2 - <a - methylcyclohexyl - 4,6 - di- 
medrylphenol is more effective than either 
anti-oxidant used alone. 

The following examples, in which all parts 

30 and percentages are by weight, illustrate but 
do not limit our invention. 

Example 1 
This illustrates the preparation of and treat- 
ment with a crystallisable polymeric compound 

35 containing active groups which are salts of an 
acid, namely sodium sulpho-isophthalate. 

Dimethyl terephthalate (53.7 pans), di- 
methyl sodium sulphoisophthalate (9.1 parts), 
ethylene glycol (43 parts), calcium acetate 

40 hemihydrate (0.049 part) and antimony tri- 
oxide (0.025 part) were mixed and heated to- 
gether; methanol was evolved, and distilled orT 
until the theoretical amount of methanol had 
been removed. Phosphorous acid (0.09 part) 

45 was added, and excess glycol was distilled off 
and the residue polymerised under reduced 
pressure at 282°C. until a polymer with 
Viscosity Ratio of 1.42 (measured on a 1% 
solution in o - chlorophenol at 25 °C.) was 

50 obtained. This polymer contained enough poly 
(ethylene terephthalate) repeat units to crystal- 
lise; the X-ray diffraction pattern was char- 
acteristic of a polymer containing poly (ethyl- 
ene terephdialate) in crystalline form. 

55 The polymer was dispersed in water to give 
a 10% dispersion, and the dispersion was 
padded on to a 100% 'Terylene' R.T.M. 
tafceta fabric, which was mangled and baked 
in an oven to give 3 % solids by weight on the 

g0 fabric. Baking temperatures and times ranged 
from 150 — 200°C. and from 5 — 10 minutes. 
The treated fabric had a crisp handle and was 
resistant to deformation. It dyed readily on 
the surface with basic dyes, such as Malachite 

65 Green, to give a uniform deep green colour. 



Samples of the treated fabric were subjected 
to 30 wash-day cycles each consisting of a 6- 
minute wash in 0.O7%> Tersil' (Regd. Trade 
Mark) detergent solution at 60° C. in a 
'Hoover' (Regd. Trade Mark) washing 70 
machine, rinsing in water, three spin-dry treat- 
ments, and drying in a hot air tumbler drier at 
60°C. After the final wash-dry cycle the 
fabrics still retained a crisp handle and were 
surface dyed by Malachite Green; this demon- 75 
strated that the surface treatment was very 
durable to washing. Untreated 'Terylene* 
famric was not dyed by Malachite Green. 
Example 2 

This illustrates the preparation of and treat- 80 
ment with a crystallisable polymeric compound 
containing two active groups, namely a water 
solvatable polyoxyethylene group and a salt of 
an acid group, which is sodium sulphoiso- 
phthalate. 85 

Dimethyl terephthalate (77.6 parts), ethyl- 
ene glycol (62 parts), 'Carbowax' 1540 (Regd. 
Trade Mark) polyethylene glycol (77 parts), 
dimethyl sodium sulphoisophthalate (14.8 
parts), calcium acetate hemihydrate (0.06 part), 90 
antimony trioxide (0.03 part), and 2,6 - di- 
methyl - 4 - « - methyl cyclohexyl phenol 
(0.077 part) were reacted with evolution of 
methanol then polymerised as in Example 1 
until a polymer with a Viscosity Ratio of 1.25 95 
(measured on a 1% solution in o - chloro- 
phenol at 25°C.) was obtained. This polymer 
contained enough poly (ethylene terephthalate) 
units to crystallise. 

The polymer was dispersed in water to give 100 
a 5% dispersion, 2% of pyrogallol (based on 
the polymer) was added, and the dispersion 
was padded on to a 100% poly (ethylene tere- 
phthalate) taffeta fabric, which was mangled 
and baked at 180°C. for 5 minutes to give 105 
2.8%, by weight of polymer on the fabric. 
Tiie fabric had an electrical resistance of 2.1 
X 10 1 megohms (measured lengthwise on a 
sample 7" x at 65% Relative Humidity). 
After 10 wash-dry cycles as described in Ex- HO 
ample 1, the fabric was rinsed in water of 
conductivity 1.5 x 10"'* mhos, spin dried for 2 
minutes, and tumbler dried at 60° C. The 
electrical resistance was 2.7 X 10 4 megphms. 
After further 20 washes the resistance had 115 
risen to only 1.7 X 10 5 megohms, compared 
with over 10 7 megohms for untreated fabric. 
The surface treatment therefore exhibited high 
durability towards washing. 

Example 3 120 

This illustrates the preparation of and treat- 
ment with a crystallisable polymeric compound 
containing an active group which is a basic 
group, namely dimethylhydrazide and which is 
present as an end group. This also illustrates 125 
the preparation of a crystallisable polymeric 
compound by degradation of a preformed 
polyester. 

Dimethyl terephthalate (97 parts), ethylene 
glycol (69 parts), calcium acetate (0.075 130 
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parts), and antimony trioxide (0.04 parts) were 
mixed and caused to ester interchange until no 
more methanol was evolved. After ester inter- 
change phosphorous acid (0.035 parts) was 

5 added, followed by N,N - dimethyl hydrazine 
(20 parts) dissolved in ethylene glycol (80 
parts). Excess glycol was removed by rapid 
distillation under reduced pressure at 192°C. 
with nitrogen passing through the molten mix- 

10 turc. The product was extruded, and found 
to have a Viscosity Ratio of 1.08 (determined 
in a 1% solution in orthochlorophenol at 
25°C), and a melting point of 115 — 145° 
(measured b y noting the ran g e over which the 

15 sample lost birefringence on the hot stage of 
a polarising microscope). 

The product was readily dispersed in water 
by milling it with gravel; a 6% dispersion was 
prepared, applied to a 100% poly(ethylene 

20 terephthalate) taffeta fabric by padding and 
mangling, and baked on at 180°C. for 5 
minutes. The fabric was now readily dyeable 
on the surface by acid dyes, but colour was 
removed by scouring with 5% aqueous sodium 

25 carbonate. The fabric had an electrical re- 
sistance of 1.05 X 10 5 megohms (measured on 
a sample 7" x l£" at 65% Relative Humidity). 
After 10 wash-dry cycles each consisting of a 
6 minute wash in 0.7% detergent TersiP 

30 (R.T.M.) solution at 60°C. in a 'Hoover' 
washing machine, rinsing in water, three spin- 
dry treatments, and drying in a hot air 
tumbler drier at 60°C. the fabric was rinsed 
in water of conductivity 1.5 X lCr~ 3 mhos. 

35 spin dried for 2 minutes, and tumbler dried 
at 60 °C The electrical resistance was 3.2 X 
10 s megohms. After further 20 washes the re- 
sistance had risen only to 5.6 X 10 5 megohms. 
These indicate that the surface treatment 

40 shows high durability to washing and provides 
useful anti-static activity. After 30 washes the 
fabric was still surface-dyed by acid dyes, for 
example 'Carbolan' Rcgd. T.M. Blue B; the 
colour was removed by scouring with alkali, 

45 but not by washing with water or with deter- 
gent solution as above. 

Example 4 
This illustrates the preparation of and treat- 
ment with a crystal lisable polymeric com- 

50 pound containing an active group which is a 
basic group, namely poly(ethylene N methyl 
imino) diacetate. 

A block copolymer of poIy(ethylene tere- 
phthalate) with polyethylene N-methyl imino) 

55 diacetate was prepared by heating the homo- 
polymers, of Viscosity Ratios respectively 1.11 
and 1.07 (1% solution of polymer in o - 
chlorophenol, at 25°C), together in the ratio 
1.11 to 1 at 282° C. for 5 minutes under nitro- 

60 gen. The copolymer was crystalline, the cry- 
stallinity being due to the polyethylene tere- 
phthalate) units. The copolymer was dispersed 
in water by ball-milling to give a dispersion 
containing 10% of copolymer. The dispersion 

65 was applied to a 100% polyethylene tere- 



phthalate) taffeta fabric as described in Ex- 
ample 1. The fabric was now readily dyeable 
on the surface with acid dyes, but colour was 
removed by scouring with alkali. After 30 
washes, carried out as described in Example 1, 70 
the fabric was still readily dyeable on the sur- 
face by acid dyes indicating that the surface 
treatment was very durable to washing. 
Example 5 

This illustrates the preparation of and treat- 75 
ment with a crystallisable polymeric compound 
containing an active group which is a water 
solvatable polyoxyethylene group. The com- 

J^mid™is„ap^iied^ 

which is a plasticiser for the shaped article. 80 

Dimethyl terephthalate (97 parts), ethylene 
glycol (31 parts), and a poly (oxyethylene) 
glycol of average molecular weight 1500 (187.5 
parts) were mixed with the ester interchange 
catalyst zinc acetate dihydrate (0.035 pans) and 85 
subjected to ester interchange until the theoret- 
ical volume of methanol had been evolved. The 
product crystallised on cooling; a sample re- 
heated on a hot-stage began to flow from about 
94°C, but the crystallinity (observed as bire- 90 
fringence) disappeared over a range up to 
165°C. The composition of this product was 4 
ethylene dioxy units: 4 terephthaioyl units: 
1 poly (oxyethylene) unit, so that although the 
actual composition was that of a mixture of 95 
compounds, on average each molecule con- 
tained 4 units of ethylene terephthalate and 
1 poly (oxyethylene) unit. Since the poly (oxy- 
ethylene) unit can be located either in the 
middle of a chain or at the end, the average 100 
number of consecutive ethylene terephthalate 
units is less than 4. 

A solution of 20% of this compound in 
benzyl alcohol was used as a padding bath 
through which a 100% poly (ethylene tere- 105 
phthalate) plain weave taffeta fabric was 
padded, the fabric then being heated on a 
stenter frame at 150°C. for 30 minutes. The 
fabric was scoured for 30 minutes at 60° C. in 
an aqueous scouring bath containing Lissapol 110 
C (Regd. Trade Mark) (2g./litrc and sodium 
carbonate (1 g./litre). The scoured fabric was 
washed well with water and dried. The treated 
fabric, when rubbed against another poly 
(ethylene terephthalate) fabric, developed no 115 
stable electrostatic chaTge, whereas a similar 
untreated fabric developed a heavy electro- 
static charge which persisted for many seconds 
and caused dust, dirt, and ash to be attracted 
to the surface. The untreated fabric developed 120 
an electrostatic charge with a half-life of 
greater than 3 minutes, as measured on a 
Hayek-Chromcy static tester. (Amcr. Dye- 
stuffs Reptr. 40, 164, 1951), whereas no elec- 
trostatic charge could be measured on the 125 
treated fabric. The treated fabric was further 
scoured with a detergent at 95 °C, for 1 hour 
then washed free from detergent; the fabric 
so scoured developed an elastostatic charge 
with a half-life of only 4 seconds. The treated 130 
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fabric was also readily wetted by water, 
whereas the untreated fabric was not. 

We have found that a convenient measure 
of the wettability of fabric by water is as 
5 follows : 

Fabric samples, 2" X 2", were wetted with 
Shell Risella Oil 23 (Rcgd. T.M.) containing 
Calcosperse Violet B dye and were then im- 
mersed in water. The contact angle of the oil 
1° on the fabric was used as a measure of the 
wettability of the fabric. For example, on an 
untreated poly (ethylene terephtiialate) fabric 

. the_ c ontact an g le between the oi l and fabric 

was low, whereas on a treated^fabTic^'the - 
15 contact angle was high and the oil, in some 
cases, was displaced completely from the fabric 
by water. 

Example 6 
This illustrates the preparation of and treat- 
^° ment with a crystallisable polymeric compound 
containing an active group which is a water 
solvatable poly (oxyethylene group) which is 
present as an end group in the crystallisable 
• compound and which is applied from a solu- 
tion in a solvent which acts as a plasicisor for 
the shaped article. 

Dimethyl terephthalate (97 parts), ethylene 
glycol (31 parts), and methoxy polyfoxy- 
ethylene) glycol of average molecular weight 
JU 350 (58 parts) were mixed with zinc acetate 
dihydrate (0.035 parts) and subjected to ester 
interchange until the theoretical volume of 
methanol had been evolved. The product cry- 
stallised on cooling; a sample re-heated on a 
35 hot stage began to flow at about 160°C, but 
the crystallinky (observed as birefringence) 
disappeared over a range up to 208°C. The 
composition of this product was 3 ethylene- 
dioxy units; 3 terephthaloyl units: 1 methyl 
40 poly (oxyethylene) unit, so that, although the 
actual composition was that of a mixture of 
compounds, on average each molecule con- 
tained 3 units of ethylene terephthalate and 
one methyl poly (oxyethylene) unit. Since the 
45 latter unit can only occur at the ends of 
chains, the average number of consecutive 
ethylene terephthalate units in a molecule, is 
also 3. 

A solution of 20% of this compound in 
50 benzyl alcohol was used to treat a 100% poly 
(ethylene terephthalate) taffeta in the manner 
described in Example 5. Again, the scoured 
fabric developed appreciably no stable electro- 
static charge when rubbed, and was accordingly 
55 resistant to soiling. The treated fabric also 
readily wetted by water. 

Example 7 
This illustrates the preparation of and treat- 
ment with a crystallisable polymeric compound 
60 containing an active group which is a water 
solvatable poly (oxyethylene) group and which 
is present as an end-group, the crystallisable 
compound being applied from aqueous disper- 
sion. r 



Example 6 was repeated but with the methyl 65 
poly (oxyethylene) glycol content increased to 
give a ratio of 2 ethylene terephthalate units 
to 1 methyl poly (oxyethylene) glycol unit 
instead of the 3:1 employed in Example 2. 
The crystalline product began to flow at 70 
110°C, but the crystallinity disappeared over a 
range up to 193°C. 

A dispersion of 20% of this compound in 
water was used instead of the benzyl alcohol 
solution in the padding bath of Example 6. 75 
After the padding, heating and scouring treat- 
ments, the fabric was washed with water and 
"driedrThefabric^was^eadify-wetted-bywater,- 



- " "^'■'■v.u Ljy welLCU, 

and developed no stable electrostatic charge 
when rubbed against another poly (ethylene 80 
terephthalate) surface. 



Example 8 
This example illustrates the use of an anti- 
oxidant with a crystallisable polymeric com- 
pound containing an active group which is a 85 
water solvatable branched poly oxyethylene 
group derived from a glycerol-ethylene oxide 
condensate with a functionality of 3. 

Dimethyl terephthalate (194 parts), ethylene 
glycol (62 parts), a glycerol-ethylene oxide 90 
condensate containing 65 oxyethylene units per 
glycerol unit (246 parts), and zinc acetate di- 
hydrate (0.07 parts) were heated together, 
with removal of methanol by means of a 
fractionating column, until no further methanol 95 
was evolved. The product was a copolymer 
having a Viscosity Ratio of 1.20 (measured on 
a 1% solution in orthochlorophenol at 25°C), 
softening at about 95 °C and exhibiting bire- 
fringence on the hot stage of a polarising 100 
microscope until 204° C. This product was 
dispersed in water by gravel-milling. 

A 100 % poly (ethylene terephthalate) plain 
weave taffeta fabric was padded with the 
aqueous dispersion to give 3% by weight of 105 
the copolymer on the fabric. The fabric was 
then heated on a stcnter frame at 200°C for 
5 minutes. A similar piece of fabric was 
treated in the same way, except that pyrogallol 
(2% by weight based on the dispersed mat- 110 
erial) was added to the dispersion before pad- 
ding. The lengthwise resistances of 7" X li" 
samples of the treated fabrics were measured 
at 65% Relative Humidity. The fabrics were 
then subjected to a series of 30 wash-dry 115 
cycles, each consisting of a 6 minute wash in a 
0.07% solution of a commercial soap powder 
at 60°C in a washing machine, rinsing in 
water, three spin-dry treatments, and drying in 
a hot air tumbler drier at 60°C. After the 120 
thirtieth wash-dry cycle, die fabrics were rinsed 
in water of conductivity 1.5 X 10~ 3 mhos, 
spin-dried for 2 minutes, and tumble-dried at 
60°C. The lengthwise electrical resistances of 
samples 7" X 1|" were measured at 65% 125 
Relative Humidity. The following results were 
obtained : — 
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Resistance megohms 


Without pyrogaUol 


With pyrogallol 


Treated fabric, unwashed 

Treated fabric, after 30 wash-dry cycles 


1.6 X 10* 
1.0 X 10 7 


2.5 x 10* 
3.4 x 10 4 



A very substantially improved conductivity, 
_anti=static-performancej-wenability,-and-wasn— 



ability were obtained, both on the unwashed 

5 fabric and on the fabric after 30 wash-dry 
cycles, in the case where the anti-oxidant 
pyrogallol was present. 

Example 9 
This illustrates the preparation of and trcat- 

10 ment with a water dispersible crystallisable 
polymeric compound containing an active 
group which is a branched poly oxyethylene 
group derived from a pentacrythritol-ethylene 
oxide condensate with a functionality of 4. 

15 A pentaerythritol - ethylene oxide conden- 
sate containing 36.5 oxyethylene units per 
pentaerythritol unit (174.2 parts), dimethyl 
tercphthalate (154.7 parts), ethylene glycol 
(49.6 parts), and zinc acetate (0.056 parts) 

20 were heated together, with removal of meth- 
anol by means of a fractionating column, until 
no more methanol was evolved. The product 
was a copolymer which had a Viscosity Ratio 
of 1.34 (measured on a 1% solution in ortho- 

25 chlorophenol at 25 °C) and which remained 
birefringent on the hot stage of a polarising 
microscope until 188°C. The product was dis- 
persed in water by gravel-milling, and applied, 
with added pyrogallol, to a poly (ethylene tere- 

30 phthalate) fabric as in Example 8. The treated 
fabric was subjected to 30 wash-dry cycles 
and conditioned as in Example 5 before meas- 
urement of the electrical resistance, which was 
4.5 X 10' megohms. The fabric was readily 

35 wetted by water and developed no stable 
electrostatic charge on rubbing. 

Example 10 
This illustrates the preparation of and treat- 
ment with a crystallisable polymeric compound 

40 which is branched due to the use of pentaery- 
thritol with a functionality of 4. 

Dimethyl terephthalate (194 parts), ethylene 
glycol (55.1 parts), pentaerythritol (3.8 parts), 
P°ly (oxyethylene) glycol of average molecular 

45 weight 1540 (171.1 parts), calcium acetate 
hemihydrate (0.151 pans), and 'Topanol OC 
(Regd. Trade Mark) anti-oxidant (0.171 part) 
were heated together, with removal of meth- 
anol by means of a fractionating column, until 

50 no more methanol was evolved. The product 
was a copolymer having a Viscosity Ratio of 
1.14 (measured on a 1% solution in ortho- 
chlorophenol at 25 °C) and which remained 



birefringent on the hot stage of a polarising 

-microscope unriMOi^Cr^he-pr^uct was dis^ 55 
persed in water by gravel-milling, and applied 
with added pyrogallol, to a poly (ethylene terc- 
phthalate) fabric as in Example 8, except that 
the fabric was heated on a stenter at 180°C 
for 5 minutes instead of at 200°C for 5 60 
minutes. The treated fabric was subjected to 
30 wash-dry cycles and conditioned as in 
Example 8; the electrical resistance was found 
to be 2.7 X 10* megohms. The fabric was 
readily wetted by water and developed no 65 
stable electrostatic charge on rubbing. 
Example 11 

This illustrates the preparation of and treat- 
ment with a crystallisable compound contain- 
ing an active group which is a water solvatable 70 
poly oxyethylene group derived from poly 
(oxyethylene) glycol of average molecular 
weight 1540. 

Dimethyl terephthalate (194 parts), ethylene 
glycol (155 parts), poly (oxyethylene) glycol of 75 
average molecular weight 1540 (440 parts), 
2, 6 - di - tcrt - butyl - 4 methylphenol (0.44 
parts) calcium acetate (0.1512 parts) and 
antimony trioxide (0.0388 Darts) were heated 
from 194°C to 234°C. over a period of 4£ 80 
hours during which time 57 parts of methanol 
were removed by distillation. Phosphorous acid 
(0.141 parts of a 24.8% solution in ethylene 
glycol) was added and the molten material 
was transferred to a polymerisation tube heated 85 
to 28 2° C After the excess glycol had been 
blown off in a rapid stream of nitrogen the 
pressure was reduced to 0.1 mm. of mercury 
and polymerisation was continued for 15 min. 
The resultant product (Viscosity Ratio 1.21 as 90 
measured on a 1% solution in orthochloro- 
phenol at 25 °C) softened at 40— 50°C and 
melted (as shown by final loss of crystallinity) 
at 198— 200°C The product was melted at 
200°C and dropped into water with vigorous 95 
agitation to give a 10 7, w/v dispersion. An 
anti-oxidant, Irganox 858 (Regd. Trade Mark 
Geigy). (1% by weight based on the dispersed 
solids) was added to die dispersion from ace- 
tone solution. ioo 

A 100% poly (ethylene terephthalate) plain 
weave taffeta fabric was padded with the 
aqueous dispersion to give 3°/ by weight of 
the copolymer on the fabric. The fabric was 
then heated on a stenter frame at 200°C for 105 
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30 seconds. The fabric was then subjected to 
a series of 80 wash-dry cycles, eash as des- 
cribed in Example 8. After the eightieth wash- 
ing-drying cycle the fabric was rinsed in water 
5 of conductivity 1,5 X 10- 2 mhos, spin-dried 
for 2 minutes, and tumble-dried at 60°C. The 
lengthwise resistance of a sample 7" X 1£" 
at 65% Relative Humidity was 7.0 X 10* 
megohms, and the fabric still showed improved 
10 wettability and oil displacement by water and 
absence of static electrification on rubbing. 
Example 12 
This illustrates the durable treatment of 
fabric com prisin g poly ( ethylene t erep hthalate) 



15 fibres and wool, with the crystaliisable com- 
pound used in example 11. 

A woven fabric comprising 55% poly 
(ethylene terephthalate) fibres and 45% wool 
fibres was padded, to give 3% by weight of 
20 the copolymer on the fabric with the dispersion 
described in Example 11 except that sodium 
lauryl sulphate (0.015% by weight on the dis- 
persed solids) was added to the dispersion be- 
fore padding and an antioxidant, Santonox R 
25 (Regd. Trade Mark Monsanto), (0.5% by 
weight based on die dispersed solids) was 
added to the dispersion at a 50% w/v solution 
in polyethylene glycol 20G instead of the anti- 
oxidant Irganox 858 (Regd. Trade Mark 
30 Geigy.). The fabric was heated on a stenter at 
170° C for 30 seconds. The treated fabric was 
subjected to 30 wash-dry cycles and con- 
ditioned as in Example 8; the electrical resis- 
tance was found to be 4.4 X 10" 1 megohms, 
35 compared to 2.8 X 10° for untreated fabric. 
After this treatment the fabric was still readily 
wetted by water, and oil was readily displaced 
by water from the fabric. 

Example 13 

40 This illustrates the durable treatment of 
fabric comprising polyethylene terephthalate 
fibres and cotton with the crystaliisable com- 
pound described in Example 11. 

A woven fabric comprising 67 % poly 

45 (ethylene terephthalate) cotton type stable 
fibres and 33% cotton fibre was padded with 
the aqueous dispersion described in Example 
11 to" give 3% by weight of solids on the 
fabric which was then heated on a stenter 

50 frame at 180°C for 30 seconds. The fabric was 
then subjected to a series of 30 wash-dry 
cycles as described in Example 5. After the 
thirtieth washing-drying cycle, the treated 
fabric developed no stable electrostatic charge 

55 when rubbed against a poly (ethylene tereph- 
thalate) fabric, whereas a similar untreated 
fabric developed an electrostatic charge which 
persisted for many seconds and caused dust, 
dirt, and ash to be attracted to the surface. The 

60 treated fabric was also more readily wetted by 
water than the untreated fabric. 

Example 14 
This illustrates the durable treatment of 
fabric comprising poly (1,4 bismethylene- 

65 cyclohexane terephthalate) fibres and wool and 



the comparative example illustrates that the 
treatment is not effective on fabric comprising 
polyethylene terephthalate and wool, because 
the repeating units causing crystallinity in the 
compound used for. the treatment (in this case, 70 
1,4 bismethylenecyclohexane terephthalatc 
units) are not the same as the units producing 
crystallinity in the article treated (in this case, 
ethylene terephthalate units). 

Dimethyl terephthalate (97 parts), 1,4 - 7i> 
bis hydroxyniethyl cyclohexane (51.5 pans), 
poly (oxyethvlene) glycol of average molecular 
weight 1540 (220 parts), and tetra - butyl 
titanate (0.O74 parts) were heated under atmo- 
^Hericl3ressWW^72 0 C^ 
volume of methanol had been evolved. The re- 
sultant product (Viscosity Ratio 1.16 as meas- 
ured on a 1 % solution in orthochlorophenol at 
25°C) melted (as shown by final loss of bire- 
fringence) at 24S°C. The product was softened 85 
at 200°C and dropped into water with vigorous 
agitation to give a 10% w/v dispersion. 
Sodium lauryl sulphate (0.015% by weight on 
the dispersed solids) was added to the disper- 
sion. An anti-oxidant, Santonox R (Regd. 90 
Trade Mark Monsanto), (0.5% by weight 
based on the dispersed solids) was added as a 
50% w/v solution in polyethylene glycol 200 
to the dispersion. 

A woven fabric comprising 55% poly (1,4 - 95 
bis methylene cyclohexane terephthalate) and 
45 % wool was padded with a aqueous disper- 
sion to give 3% by weight of solids on the 
fabric. The fabric was then heated on a stenter 
frame at 170°C for 30 seconds. 100 

The fabric was then subjected to a series of 
30 wash-dry cycles, as described in Example 
8. After the thirtieth washing-drying cycle, the 
fabric was rinsed in water of conductivity 1.5 
X 10~ a mhos, spin-dried for 2 minutes, and 105 
tumble-dried at 60°C The lengthwise re- 
sistance of a sample 7" X W at 65% Rela- 
tive Humidity was 1.1 x 10 :> megohms, 
compared with 3.0 X 10 6 megohms for un- 
treated fabric. After this treatment the fabric U° 
was still readily wetted by water, and oil was 
readily displaced by water from the fabric. 
Example 14A 

Example 14 was repeated using a woven 
fabric comprising 55% poly (ethylene tereph- 115 
thalate) and 45% wool. The treated fabric, 
subjected to 10 wash-dry cycles and condition 
as described in Example 8, had an electrical 
resistance of 1.0 X 10 G megohms and de- 
veloped electrostatic charge in the same way 120 
as untreated fabric, thus illustrating that the 
treatment is not effective when the repeating 
units causing crystallinity in the compound 
used for the treatment (in this case, 1,1 - bis 
mchylcnc cyclohexane terephthalate units) are 125 
not the same as the units producing crystal- 
linity in the article treated (in this case, 
ethylene terephthalate units). 

Example 15 

This illustrates the treatment of poly (ethyl- 130 
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ene terephthalate) fabric with a crysLallisable 
polymeric compound containing water solvat- 
able poly oxyethylene groups as active groups. 
It illustrates that treatment of poly (ethylene 
5 terephthalate) is not durable when crystallinity 
in the crystallisable polymeric compound is due 
to crystallinity from segments of poly (tetra- 
methylene terephthalate) repeat units which 
differ from those in the shaped article but is 
10 durable when crystallinity is due to polyethyl- 
ene terephthalate) repeat units. 

Dimethyl terephthalate (97 pans), tetra- 
methylene glycol (112.5 parts), poly (oxy- 
ethylene)_gl vcol of average molecular weight 



15 1540 (85.5 parts), lead oxide (0.0388 parts) 
and 2,6-di-tert-butyl-4-methyl phenol (0.0855 
parts) were heated under ester interchange 
conditions and then heated to 282°C under 
vacuum to remove excess glycol. The resultant 

20 product (Viscosity Ratio 1.16 as measured on 
a 1% solution in orthochlorophenol at 25 °C) 
melted (as shown by final loss of crystallinity 
at 185°C The product was melted at 200°C 
and dropped into water with vigorous agita- 

25 tion to give a 10% w/v dispersion. An anti- 
oxidant pyrogallol (2% by weight based on 
the dispersed solids) was added to the disper- 
sion. 

A 100% poly (ethylene terephthalate) plain 
30 weave taffeta fabric was padded with the 
aqueous dispersion to give 3% by weight of 
solids on the fabric. The fabric was then 
heated on a stenter frame at 200°C for 5 
minutes. 

35 The fabric was then subjected to a series of 
10 wash-dry cycles and conditioned as de- 
scribed in Example 8. The lengthwise resist- 
ance of a sample 7" X 1£" at 65% Relative 
Humidity was 2.3 X 10 6 megohms. 

40 The above example was repeated except 
that the treating composition was prepared 
from ethylene glycol (31 parts) instead of tetra- 
methylene glycol. The product (Viscosity 
Ratio 1.16 as measured on a 1% solution in 

45 orthochlorophenol at 25°C) melted (as shown 
by final loss of crystallinity) at 218°C. A 
100% poly (ethylene terephthalate) fabric was 
treated as above with a dispersion of the pro- 
duct and subjected to a series of 20 wash-dry 

50 cycles as described in Example 8. The length- 
wise resistance of a sample 7" X 11" at 65°/ 
Relative Humidity was 3.6 X 10* megohms. ° 
This example illustrates that the treatment 
is only effective when the repeating units caus- 

55 ing crystallinity in the compound used for the 
treatment are the same as the units producing 
crystallinity in the article treated. 

Example 16 
This illustrates treatment of spun, substanti- 

60 ally non-crystalline poly (ethylene terephthal- 
ate) yarn, with a crystallisable polymeric com- 
pound containing active groups which are 
water solvatable poly oxyethylene groups. 

« i if£Z l tere P hthaIate (194 parts), ethylene 

65 glycol (155 parts), poly (oxyethylene) glycol of 



average molecular weight 1540 (385 parts), 
2,6 - di - tert - butyl - 4 methylphenol (0.385 
parts), calcium acetate (0.1512 parts) and 
antimony trioxide (0.0388 parts) were heated 
from 200°C to 220°C over a period of Si 70 
hours during which time 60 pans of methanol 
were removed by distillation. Phosphorous acid 
(0.844 parts of a 26.3% aqueous solution) was 
added and the molten material was transferred 
to a polymerisation tube heated to 284°C. 75 
After the excess glycol had been blown off in 
a rapid stream of nitrogen, the pressure was 
reduced to 0.1 mm. of mercury and poiy- 
merisation was continued for 4 5 mmn^ _The_ 



resultant product (Viscosity Ratio 1.21 as «0 
measured on a 1% solution in orthochloro- 
phenol at 25°C) melted (as shown by final loss 
of crystallinity) at 188°C. The product was 
melted at 200°C and dropped into water with 
vigorous agitation to give a 10% w/v dis- 85 
persion. Sodium lauryl sulphate (0.015% by 
weight based on the dispersed solids) was 
added to the dispersion. An anti-oxidant, San- 
* (*egd. Trade Mark, Monsanto), 
(0.5 /> by weight based on the dispersed solids) 90 
was added as a 50% w/v solution in poly- 
ethylene glycol 200 to the dispersion. 

The aqueous dispersion was applied to 160 
denier 24 filament poly (ethylene terephthal- 
ate) spun yarn of birefringence 8 by means of 95 
a lick roll (diameter 2J") revolving at 25 
r.p.m. The yarn was then drawn by passing it 

?^ t T?iA2?? d 2 }™ tCd feed ro11 ( diam eter 
A tL. u C and 6 tunes round a heated draw 
roll (diameter 5") at 175°G The draw ratio 100 
oof 3 rr /he drawn yarn, which contained 
^ A solids based on weight of yarn, was wound 
under tension onto a bobbin in the normal 
manner. 

A sample of the treated yarn was twisted 105 
to 5 t.p.i. and woven into a plain weave taffeta 
fabric with 100 ends per inch and 100 picks 
per inch. This fabric was subjected to a series 
of 30 wash-dry cycles and conditioned as de- 
scribed m Example 8. The lengthwise resis- 110 
tance of a sample 7" x 1£" at 65% Relative 
Humidity was 1.0 X 10 A megohms. The re- 
sistance of a sample woven from untreated 
yarn was greater than 10 7 megohms, both bc- 
tore and after the above wash-dry treatment. 115 
Alter the above wash-dry treatment the fabric 
woven from treated yarn was still readily 
wetted by water and developed no stable 
electrostatic charge on rubbing. 

Example 17 X20 

This illustrates the improved adhesion to 
textile sizes of poly(ethylene terephthalate) 
yarn, treated with a crystallisable polymeric 
compound containing active groups which are 
water solvatable polyoxycthylene groups. 125 

The drawn, twistless, treated poly (ethylene 
terephthalate) yarn, described in Example 16, 
was single-end sized with an aqueous solution 
of poly (acrylic acid) to give 5% by weight 
of solid poly (acrylic acid) on the dried yarn. 130 
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separate from one another after only 10 rubs. 
Example 18 
This illustrates the treatment of poly 
(ethylene terephthalate) fabric with crystallis- 
able polymeric compounds containing active 
groups which are water solvatable poly (oxy- 
ethylenc) groups, in particular it illustrates the 
optimum range of molar ratio of ethylene tere- 
phthalate: poly (oxyethylene terephthalate). 

Dimethyl terephthalate, ethylene glycol and 
poly (oxyethylene) glycol of average molecular 
weight 1540 were subjected to ester inter- 
change conditions in such proportions as to 

which sized yam, tensioned by a weight of ate: poly (oxyethylene terephthalate) molar 
.J.'. - ... ratios 1:1,3:2,2: 1,5:2, 3: 1,4: 1,5: 1,8:1. 

These products were dispersed in water and 
applied, with pyrogallol as anti-oxidant, to 
100% poly(ethylene terephthalate) fabric 
which was then heated at 200°C for 5 minutes. 
The treated fabrics were subjected to 10, 20 
and 30 wash-dry cycles and conditioned as in 
Example 8. The data for the copolymers and 
the electrical resistances of 7" X li" samples 
of the treated fabrics at 65% Relative 
Humidity are presented in tabular form below. 



TLubricant N 3 (Regd. Trade Mark Allied 
Colloids) (1% by weight on yarn) was then 
applied. Fabric, having 90 ends and picks per 
inch, was woven using the treated, sized yarn 
as the warp and untreated, unsized yarn as the 
weft. The weaving performance of the warp 
was completely satisfactory- By contrast it was 
found impossible to weave using a warp pre- 
pared from twistless, sized, untreated poly 
(ethylene terephthalate) yarn due to broken 
ends as a result of poor adhesion between the 
fibre and size. 

The improvement in adhesion was demon- 



10 g., was abraded at 40% Relative Humidity 
against a polished brass rod of diameter 0.5 
cm. The tensioned yarn was given one com- 
plete turn round the rod and caused to rub 
against it in a reciprocating motion of ampli- 
tude 12 cm. The number of rubs necessary 
to cause the filaments to separate from one an- 
other was determined visually. In the case of 
the treated, sized yarn, 700 rubs were required, 
whereas the adhesion of the untreated, sized 
yarn broke down, causing the filaments to 



Molar ratio ethylene 
terephthalate: 
polyoxyethylene 
terephthalate 


Crystalline 
melting point 

CC) 


Viscosity 


Electrical resistance of treated fabric 
(megohms) after 


ratio 


10 washes 


20 washes 


30 washes 


1:1 


126 


~- 1.40 


9.6 X 10* 


2.0 X 10 5 


3.8 X 10 5 


3:2 


148 


1.47 


2.3 X 10* 


6.9 X 10* 


1.4 X 10 5 


2:1 


176 


1.36 


1.7 X 10* 


2.2 X 10* 


7.3 X 10* 


5:2 


204 


1.21 


5.8 x 10 3 


1.9; X 10* 


2.9 X 10* 


3:1 


188 


1.21 


3.7 x 10 3 


1.5 x 10* 


3.1 x 10* 


4:1 


218 


1.19 


L4 X 10* 


1.9 X 10* 


2.7 X 10* 


5:1 


214 


1.23 


1.0 X 10* 


2.5 X 10 4 


3.5 X 10* 


8:1 


222 


1.22 


2.1 X 10 5 


2.5 X 10 5 


3.4 X 10 5 



These results show that there is an optimum 
range of molar ratios of ethylene, terephthal- 
ate: polyoxyethylene terephthalate. For co- 
polymers derived from poly(oxyethylene) 
glycol of average molecular weight 1540, the 
optimum range of molar ratios is 2:1 to 5:1. 
Copolymers of molar ratios less than 2 : 1 show 
poorer durability due to the fact that they do 
not contain sufficient ethylene terphthalate re- 
peat units to give them, in the crystalline form, 
a high degree of crystallinity. Copolymers of 
molar ratios greater than 5 : 1 show good dur- 
ability; however, they contain lower propor- 
tions of polyoxyethylene groups than those of 
molar ratio 2: 1 to 5: 1 and are therefore less 
effective antistatic agents. 

Example 19 

This example illustrates the preparation of 
and treatment with a polymeric compound 
which has water solvatable active groups in the 



presence of one and two anti-oxidants. A 
sjoiergistic effect is demonstrated in the pre- 
sence of two anti-oxidants. 

The crystallisable . copolymer described in 
Example 11 and prepared from dimethyl tere- 
phthalate,' ethylene glycol and poly (oxy- 
ethylene) glycol of average molecular weight 
1540 was melted at 200°C and dropped into 
water with vigorous agitation to give a 10% 
w/v dispersion. The dispersion was divided 
into 3 parts to which was added (1) zinc 
dinonyldithiocarbarrate (1% by weight based 
on dispersed solids), (2) 2 - a - methylcyclo- 
hexyl - 4,6 - dimethylphenol (1% by weight 
based on dispersed solids), and (3) a 50:50 
weight % mixture of these anti-oxidants (1% 
by weight based on dispersed solids) respec- 
tively. Poly (ethylene terephthalate) fabrics 
were padded with the aqueous dispersions to 
give 3% by weight of the copolymer on the 



45 



50 



75 



80 



85 



90 



fabric dried and weighed. The fabrics were 
then heated at 200°C for 10 minutes and re- 
weighed. 

% Weight loss 
5 (1) 50% 

(2) 22% 

(3) 5% 

Example 20 
This is a comparative example which shows 
10 that the presence of poly (oxyethylene) units 
in a crystallisable compound containing ester 
units is sufficient to give a durable effect if the 
crystallinity is due solel y to the p oly (p_xy^ 



ethylene). 

15 Samples of a 100% poly (ethylene tere- 
phthalate) taffeta were treated respectively with 
20% solutions in water of poly (polyoxy- 
ethylene orthophthakte) and poly (polyoxy- 
ethylene terephthaiate) as the padding bath in 

20 the process described in Example 8. The poly 
(polyoxyethylene orthophthalate) and poly 
(polyoxyethylene terephthaiate) were prepared 
by ester interchange from poly (oxyethylene) 
glycol of average molecular weight 1500 with 

25 dimethyl orthophthalate and with dimethyl 
terephthaiate using zinc acetate as catalyst in 
each case. The resulting polyesters had Vis- 
cosity Ratios (measured on 1% solutions in 
orthochlorophenol at 25 °Q of 136 and 1.91 

30 respectively. The poly (oxyethylene) glycol 
used gave a Viscosity Ratio of 1.12. Both the 
polyesters crystallised on cooling; the crystal- 
linity present was due to the poly (oxyethylene) 
segments, and the crystals melted at 39 — 42°C 

35 and 37 — 38°C respectively. In the case of 
both compounds, the treated, scoured 3 washed, 
and dried fabrics had no poly (oxyethylene) 
units on the surface, were not readily wetted 
by water, and developed electrostatic charge 

49 and soiled in the same way as untreated fabric. 

These results show that the presence of poly 
(oxyethylene) units in a crystallisable material 
containing ester units is in sufficient to give a 
durable effect if the crystallinity is due solely 
45 to the poly (oxyethylene) segments. 

Example 21 
This is a comparative example showing that 
the treatment is not effective when the repeat- 
ing units causing crystallinity in the compound 

50 used for the treatment (in this case, ethylene 
terephthaiate units) are not the same as the 
units producing crystallinity in the article 
treated (in this case, hexamethylene adipamide 
units). 

35 Example 11 was repeated using a 100% 
poly (hexamethylene adipamide) i.e. 6,6 nylon 
plain weave taffeta. The treated fabric was 
subjected to 10 wash-dry cycles as described 
in Example 8, and then rinsed in water of 

60 conductivity 1.5 x 10~ 3 mhos, spin-dried for 
2 minutes, and tumble-dried at 60°C The 
lengthwise resistance of a sample 7" x 1£" 
at 65% Relative Humidity was 7.5 x 10 6 
megohms. The fabric developed electrostatic 
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charge in the same way as untreated fabric, 65 
thus illustrating that the treatment is not effec- 
tive when the repeating units causing crystal- 
linity in the compound used for the treatment 
(in this case, ethylene terephthaiate units) are 
not the same as the units producing crystal- 70 
linity in the article treated (in this case, hexa- 
methylene adipamide units). 

Example 22 
Example 12 was repeated using a woven 
fabric comprising 55 % poly (1,4-bis methylene 75 
cyclohexane terephthaiate) fibres and 45% 
wool. The treated fabric was subjected to 10 

wash-dry cycles and- -conditioned as in Ex^ 

ample 8; the electrical resistance was 3.2 x 
10* megohms. The fabric was difficult to wet 80 
by water and soiled in the same way as un- 
treated fabric, thus illustrating that the treat- 
ment is not effective when the repeating units 
causing crystallinity in the compound usd for 
the treatment (in this case, ethylene tere- 85 
phthalate units) are not the same as the units 
producing crystallinity in the article treated 
(in this case, 1,4-bis methylene cyclohexane 
terephthaiate units). 

It will be appreciated diat our invention and 90 
die Examples are particularly applicable to 
fabrics containing polyester filaments and fibres 
and that it is also applicable to films made 
from essentially linear crystalline polyesters. 

WHAT \VE CLAIM IS:— 95 

1. A shaped article as hereinbefore defined 
made from a synthetic essentially linear crystal- 
line polyester which is provided with a surface 
structure containing active groups s said active 
groups being linked by groups containing ester 100 
or amide linkages to polyester repeat units 
which are identical with those repeat units con- 
stituting the crystalline segments of the in- 
ternal structure of the shaped article., and 
which are attached to the internal structure of 105 
the shaped article by co-crystallisation with the 
crystalline polyester segments of the internal 
structure, said active groups being selected 
from at least one of the following : acidic 
groups comprising sulphonic acid, phosphonic 110 
acid, carboxylic acid or ionisable salts thereof, 
nitrogenous basic groups or ionisable salts 
thereof, water-sol vatabie polymeric polyoxy- 
alkylene groups as defined, anti-oxidant groups, 
groups which contain silicon- or fluorine-based 115 
water-repellent groups, polymeric groups con- 
taming a plurality of alcoholic hydroxyl radi- 
cals and polymeric groups containing a 
plurality of — CO — NH — radicals. 

2. A shaped article according to Claim 1 in 120 
which the synthetic crystalline polyester is 
polyethylene terephthaiate. 

3. A shaped article according to Claim 1 in 
which the synthetic crystalline polyester is a 
copolyester containing at least SO moles per 125 
cent of polyethylene terephthaiate. 

4. A shaped article according to Claim 1 in 
which the synthetic crystalline polyester is 
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poly (1,4 - bismethylenecyclohexane terephthal- 
ate). 

5. A shaped article according to Claims 
1 — 4 wherein the shaped article is provided 

5 with a surface structure containing water- 
solvatable polyoxyalkylene groups as active 
groups, wherein the polyoxyalkylene concentra- 
tion is within the range from 1.0 x 10~~ 5 
g./cm 2 to 5 x 10 -1 g./cm 2 of the surface of 

10 the shaped article. 

6. A process for providing a shaped article 
as hereinbefore defined made from a synthetic 
essentially linear crystallisable polyester with a 
durable A _modifie d surface comprising sub ject- 



15 ing die shaped article to a thermal treatment 
at a temperature above 90° C and below the 
melting temperature of the shaped article 
whilst the said shaped article is in intimate 
contact with a water-insoluble crystallisable 

20 polymeric compound, said polymeric com- 
pound being characterised in that (A) it 
has a crystalline melting point above 
100°C 3 measured by the temperature of 
disappearance of birefringence, (B) it contains 

25 crystallisable segments of repeat units identical 
with the repeat units forming the crystallisable 
portions of the polyester shaped article, and 
(C) it contains at least one active group linked 
to the crystallisable segments in (B) by groups 

30 containing ester or amide linkages said active 
groups serving to modify the surface of the 
shaped article, said active group being selected 
from at least one of the following: water- 
solvatable polymeric polyoxyalkylene groups 

35 as hereinbefore defined, acidic groups compris- 
ing sulphonic acid, phosphonic acid, carboxylic 
acid or ionisablc salts thereof, nitrogenous 
basic groups or ionisable salts thereof, anti- 
oxidant groups, groups which contain silicon- 

40 or fluorine-based water-repellent groups, poly- 
meric groups containing a plurality of alcoholic 
hydroxy! radicals and polymeric groups con- 
taining a plurality of — CO — NH — radicals. 

7. A process for the treatment of shaped 
45 articles according to Claim 6 with a polymeric 

compound which has more than one active 
group in the molecule. 

8. A process for the treatment of shaped 
articles ^ according to Claim 6, in which the 

50 crystallisable compound has a Viscosity Ratio 
when measured in -a 1 % by weight solution in 
orthochlorophenol at 25 °C, of betwen 1.1 and 
1.5 

9. A process according to any one of Claims 
55 6, 7 or 8 for die treatment of shaped articles 

with a polymeric compound in which the poly- 
oxyalkylene groups of the compound are selec- 
ted from at least one of the following: poly- 
oxyethylene, polyoxypropylene, "polyoxytri- 
60 methylene, polyoxybutylene and copolymers 
thereof. 

10. A process according to any one of Claims 
6, 7, 8 or 9 wherein the crystallisable poly- 
ester repeat units are ethylene terephthalate 

65 units, the crystallisable polymeric compound 



contains 10 — 50% by weight of ethylene tere- 
phthalate units together with 90—50% by 
weight of polyoxyethylene terephthalate units 
derived from a poiyoxyethylene glycol of 
average molecular weight 300 — 6000, and the 70 
molar ratio of ethylene terephthalate units to 
polyoxyethylene terephthalate units in the 
crystallisable polymeric compound is between 
2:1 and 6:1. 

11. A process for the treatment of shaped 75 
articles with a polymeric compound according 

to any one of Claims 6, 7, 8 to 10 wherein the 
polyoxyethylene group is derived from a poly- 
ox yethylene gl ycol having an average 

molecular weight between 1,000 and 4,000 80" 
inclusive. 

12. A process according to any one of the 
preceding claims 6 — 11 for the treatment of 
shaped articles made from a polyester with a 
polymeric compound wherein an anti-oxidant 85 
is dissolved or dispersed in the treating com- 
position. 

13. A process for the treatment of shaped 
articles according to claims 6—12 containing 
crystallisable poly(ethylene terephthalate) with 90 
a Viscosity Ratio as measured in a 1% by 
weight solution in orthochlorophenol at 25 °C. 
greater than 1.5 with an aqueous dispersion of 

a water insoluble crystallisable poly- 
meric compound which is not fibre- 95 
forming and which contains sufficient 
ethylene terephthalate units to confer cry- 
stall isability on the compound and also con- 
tains an active group serving to modify the 
surface of the shaped article after the treat- 100 
rnent, wherein the said crystallisable non-fibre- 
forming compound is a copolymer containing 
10 — 15% by weight of ethylene terephthalate 
repeat units together with 90 — 50% by weight 
of polyoxyethylene terephthalate repeat units 105 
which have been derived from a polyoxy- 
ethylene glycol of average molecular weight 
1,000 — 4,000, the molar ratio of ethylene tere- 
phthalate units to polyoxyethylene terephthal- 
ate units being between 2: 1 and 6: 1 and the 110 
Viscosity Ratio of the copolymer being be- 
tween 1.10 and 1.50, and the melting point of 
the compound, measured by the temperature 
of disappearance of birefringence, being above 
100° C. wherein the treatment is carried out by 115 
applying an aqueous dispersion of the crystal- 
lisable polymeric compound in the presence of 
an anti-oxidant, followed by subjecting the 
shaped article with the compound to a thermal 
treatment at a temperature above 90°C. to 120 
attain a durable coating of the compound on 
the shaped article. 

14. A process according to any one of the 
Claims 6 — 12 wherein the crystallisable poly- 
meric compound is a branched-chain polymer. 125 

15. A process according to claims 6 — 14 
for the treatment of shaped articles made from 
an essentially linear crystallisable polyester 
with a water insoluble crystallisable polymeric 
compound substantially as hereinbefore de- 130 
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scribed with particular reference to the fore- B. D. P. WAITERS, 

going Examples. Agent for the Applicants. 
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